INTRODUCTION
Sedation is commonly used for simple surgeries, endoscopic procedure, and medical imaging such as magnetic resonance imaging (MRI). In recent years, the use of sedation with colonoscopy procedures for medical examination purposes has sharply increased. Of the 366,000 screening colonoscopies carried out on Medicare and Medicaid patients in the United States in 2013, 50% had the procedure done with sedation. 1 In Korea, according to Shin et al., 2 endoscopy with sedation was increased from 693,055 in 2008 to 779,327 in 2012. There are also many cases of using sedation during medical imaging procedures such as an MRI, and thus sedation takes up 25% of anesthesia procedures taken outside of the surgery room. 3 In Korea, sedation is not only used during endoscopy and medical imaging, but also during plastic surgery and dermatological laser procedures. Sedation is performed for comfortability of target procedures. Sedation is able to give comfort to patients who undergo various kinds of procedures, and there has been proof that sedation during endoscopy procedures in particular, contributes to high patient satisfaction rates, comfort, and diminished anxiety, giving the patient the willingness to undergo a repeated endoscopy procedure. [4] [5] [6] [7] [8] [9] Many adverse events from sedation include dyspnea, hypotension, oxygen desaturation, awakening during sedation, and delayed emergence. 10 In particular, it is known that even during endoscopic procedure, where sedation is relatively light, the rates of airway and hemodynamic events are 1.44% and 0.74%, respectively. 11 In rare cases, when sedation is performed poorly, this can lead to hypoxic brain damage or death. These sorts of side effects can make it difficult for the patient to decide on which type of anesthesia to use, as well as bring obscure fear when undergoing surgery or a procedure. Also, if a side effect does indeed occur during sedation, it can lead to a legal disputes between doctor and patient. Upon reviewing the anesthesia-related disputes from July 2009 to June 2014 case files of the Korean Society of Anesthesiologists (KSA) database, the KSA Legislation Committee uncovered that the disputes related to general anesthesia were the most common. However, cases related to sedation made up 37.1% of all the cases, which is similar to the number of general anesthesia cases. Especially, in all cases of the sedation-related medical disputes, 51.3% was related to propofol side effects, 38.5% was related to propofol plus other drugs and 5.1% was related to midazolam side effects. 12 The difficulty in deciding which type of anesthesia and procedure to undergo, and the consideration of going into a legal dispute with the doctor after the procedure can be largely different depending on ordinary anxiety that the patient has about sedation. However, until now, there has been no investigation into the anxiety that the general population has towards sedation.
Therefore, this study aims to research how anxious the ordinary workers at companies perceives sedation to be, and discover which people with what sort of specific characteristics more likely to be anxious about the sedation. This study will also research how doctors be anxious about sedation and analyze how it is different from general population's anxiety.
MATERIALS AND METHODS

Survey design
Questions of the survey for the ordinary workers included: (1) demographic data: age, sex, marital status, and previous and current state of the health; (2) prior sedation experience of respondent, their family and friends: whether they experienced the sedation, whether the experience had the adverse events, what was the target procedure, whether the procedure was comfortable, whether they received sufficient explanation about the sedation; (3) overall anxiety about sedation; (4) level of concern about six known adverse events related to sedation: awakening or inadequate sedation, delayed emergence, dyspnea, hypotension, hypoxic brain damage, death; (5) whether they think that sedation is more anxious than general anesthesia; and (6) how often do adverse events occur during sedation. Education levels were surveyed. However, educational level variable has been removed from this study because increasing the uncertainty of the overall statistical results. Occupation and economic status has not been investigated in detail.
Questions of the survey for the doctors included: (1) demographic data: age, sex, subspecialty; (2) prior sedation experience: whether their patients had experience of the adverse events and whether they provided sufficient explanation about the sedation to the patients; (3) overall anxiety about sedation; (4) level of concern about six known adverse events related to sedation: awakening or inadequate sedation, delayed emergence, dyspnea, hypotension, hypoxic brain damage, death; (5) whether they think that sedation is more anxious than general anesthesia; and (6) how often do adverse events occur during sedation.
A 5-point Likert scale was used to measure the overall sedation-related anxiety score (1, never anxious; 2, rarely anxious; 3, sometimes anxious; 4, very often anxious; and 5, always anxious), adverse event concern score (1, not concerned; 2, a little concerned; 3, moderately concerned; 4, concerned; and 5, very concerned), and adverse event frequency score (1, never happens; 2, rarely happens; 3, happens sometimes; 4, happens very often; and 5, happens every time). 13 The survey respondents included 1,747 members of the ordinary workers at companies in Seoul metropolitan area and 655 doctors. The study lasted from January 2015 to July 2015. In the case of the ordinary workers, the study pool was made up of adult males and females that general office employee at sixteen companies residing in Seoul and Gyeonggi province (Samsung, Hyundai, Munhwa Broadcasting Corporation, and so forth). In the case of doctors, the study pool was made up of doctors who were working at hospitals in Seoul and Gyeonggi province and were having Korea doctor's license. The survey was conducted through email, website and face to face survey for both the ordinary workers and the doctors group. For this survey, a typical response rate is difficult to obtain because the survey only those who answered they would respond to the survey.
Statistical analysis
To know the group more worried about the sedation, the collected ordinary workers' and doctors' sedation anxiety scores were collapsed into the two dependent outcome categories. The overall sedation anxiety scores, and the anxiety score that compared sedation to general anesthesia collected from the ordinary workers group and the doctors group were divided into the two dependent outcome categories of never/rarely/sometimes anxious (using raw scores of 1, 2, and 3) and very often/always anxious (using raw scores of 4 and 5) in order to use the scores for further analysis. The adverse event concern scores were collapsed into two dependent outcome categories of not/a little/ moderately concerned (using raw scores of 1, 2, and 3) and concerned/very concerned (using raw scores of 4 and 5). Also, the adverse event frequency scores were collapsed into the two dependent outcome categories of never happens/rarely happens/ happens sometimes (raw scores of 1, 2, and 3) and happens very often/happens every time (raw scores of 4 and 5). These cutpoints were chosen to reflect the most clinically meaningful differences in scale values.
For the categorical questions the frequency and percentage of each answer were described.
In order to analyze the factors that influence the anxiety about sedation, a binary logistic regression model was used to assess what influence each individual's characteristics and existence of prior sedation experience has on the anxiety about sedation. First, in model I that adjusted age and sex, the relevance to anxiety was assessed through odds ratio (OR) form. Second, a multivariated model was made that included the variables that were p<0.2 from model I, so that model II had odds ratio of variables that were recalculated after being mutually adjusted.
The differences in the sedation-related anxiety score between the general population and doctors was compared using a chisquare test. A p<0.05 was considered to have statistical significance and for SPSS version 22.0 (IBM Corp., Armonk, NY, USA) was used for the statistical analysis.
Ethics statement
The protocol of this study was approved by the Institutional Review Board of the Ewha Womans University Medical Center (EUMC 2015-10-036). Before the survey, it was explained to all participants that their name and personal identifying number would not be collected, and that their answers would only be used for scholarly purposes. And this fact has been demonstrated once again in the first page of the surveys.
RESULTS
Demographics of participants
Of the 1,747 respondents from the ordinary workers and 655 doctors who participated in the survey, nine and six respondents of the ordinary workers and the doctors did not finish the survey and their responses were thus excluded from the statistical analysis. Table 1 shows the demographic data of the 1,738 respondents from the ordinary workers and the 649 doctors respondents who were included in the statistical analysis. Among 1,738 respondents of the ordinary workers, 66.4% were age <40 years, 53.3% were female, and 51.6% were married. For the drug used during sedation, 37.9% answered that they knew of "propofol" due to frequent media mentions of the drug in sedation-related accident mortality. Among 1,738 respondents of the ordinary workers, 29.7% answered that they had received general anesthesia before, 57.3% had been hospitalized before, 9.1% currently had a chronic disease and 76.0% considered themselves to be healthy. Of the entire pool of survey respondents, 58.4% answered that they had received sedation before, and of them, 7.8% had experienced adverse events during sedation. Among 1,012 people of the ordinary workers who answered that they had received sedation before, 78.7% answered that they had received the sedation for an endoscopy only, while 21.3% answered that they had received the sedation for medical imaging or plastic surgery. Of the 1,012 respondents who had prior sedation experience, 10.5% answered that they felt uncomfortable during the procedure, and 42.0% had not received sufficient explanation about sedation prior to undergoing procedure. Of the 79 respondents who experienced sedationrelated adverse events, 51.9% experienced awakening or inadequate sedation, 11.4% experienced dyspnea, 8.9% experienced hypotension and 31.6% experienced delayed emergence. Of the 79 respondents who experienced sedation-related adverse events, 19 .2% answered that they had sequelae in their daily life. Total of 70% and 69.1% of respondents had family members and friends with sedation experience, respectively. Among them, 5.9% of the family members and 7.3% of the friends had experienced adverse events during sedation.
Among 649 doctor respondents, 67.8% were age <40 years, and 58.9% were male. The subspecialties of the doctor respondents were diverse, and 9.4% of them were from Anesthesiology and Pain Medicine. Among the doctor respondents, 36.1% answered that they had incidents where their assigned patients had adverse events during they were administering sedation. Among entire group of doctors 70.4% answered that they had sufficiently explained all the details about the sedation to their patients before the procedure.
2. The anxiety about sedation by the ordinary workers and the characteristics of the ordinary workers associated with the anxiety about sedation
The Table 2 presents the number and percentage of people who answered "very often anxious" (score of 4) or "always anxious" (score of 5).
Among 1,738 ordinary worker respondents, 13.8% were very often/always anxious about sedation.
In model I analysis, participants with age <40 years (OR, 1.69; p=0.002) compared with age ≥40 years, female (OR, 1.53; p=0.004) compared with male, married status (OR, 1.45; p=0.021) compared with unmarried status were more likely to be anxious about the sedation. Though they were aware of propofol being used in sedation, the results showed that they did not think it to be especially more anxious. Prior experiences of general anesthesia or hospitalization that indicated past state of health did not significantly influence the anxiety about sedation. Participants who responded that they currently had a chronic disease (OR, 1.69; p=0.035) compared to those who did not and respondents who thought they were not healthy (OR, 1.51; p=0.008) compared to those who thought they were healthy more likely to be anxious about the sedation. There was a lower likelihood to be anxious when there had been sedation experience without adverse event (OR, 0.68; p=0.011) than when the respondent had no experience of sedation. There was a higher likelihood to be anxious when there had been sedation experience with adverse event (OR, 1.94; p=0.018) than when the respondent had no experience of sedation. The sedation experiences of respondent's family members and friends showed to have an insignificant influence on the results, except for when friends have had sedation experience without adverse events. It was more likely for the respondent whose friends had experienced sedation with no sedation-related events to be anxious as being lower than compared with the respondents whose friends had no sedation experience (OR, 0.52; p<0.001).
In model II (multivariated) analysis, the likelihood to be anxious about sedation was higher for respondents with age <40 years (OR, 2.27; p<0.001) compared with age ≥40 years, female (OR, 1.62; p=0.002) compared with male, married status (OR, 1.62; p=0.004) compared with unmarried status, self-reported unhealthy (OR, 1.47; p=0.019) compared with self-reported healthy. When compared to respondents without sedation experience, the likelihood to have anxiety was lower for respondents who experienced sedation without sedation-related adverse events (OR, 0.71; p=0.033), while it was higher for the respondents who had a sedation experience with adverse events (OR, 1.79; p=0.049). Besides this, compared with respondents whose friends without any sedation experience, the likelihood to be anxious about sedation was lower for the respondents who experienced sedation without sedation-related adverse events (OR, 0.54; p<0.001).
3. The anxiety about sedation in association to prior sedation experiences of the ordinary workers
The Table 3 shows the number and percentage of people who answered "very often anxious" (score of 4) or "always anxious" (score of 5).
Of the 1,012 respondents from ordinary workers, 58.4% have had received sedation before. Of them, 12.1% were very often/ always anxious about sedation.
In model I analysis, it was more likely to be anxious about sedation for the respondents who received sedation for MRI or plastic surgery (OR, 1.65; p=0.023), compared with respondents for endoscopy. People who answered that they felt uncomfortable during sedation for procedures were more likely to be anxious about sedation (OR, 2.80; p<0.001), than people who answered that they felt comfortable. Respondents who answered that they had not received sufficient explanation about sedation prior to procedure were more likely to be anxious about sedation (OR, 2.23; p<0.001) than respondents who answered that they had received sufficient explanation. People who experienced adverse events during the sedation were more likely to be anxious about sedation (OR, 2.91; p<0.001), compared with respondents without any experience of adverse events.
In model II analysis, people who answered that they felt uncomfortable during the sedation were more likely to be anxious about sedation (OR, 2.08; p=0.008) than people who answered that they felt comfortable. Respondents who answered that they had not received sufficient explanation about sedation prior to procedure were more likely to be anxious about sedation (OR, 2.05; p<0.001) than respondents who answered that they had received sufficient explanation. People who experienced adverse events during the sedation were more likely to be anxious about sedation (OR, 1.90; p=0.040), compared with respondents without any experience of adverse events.
The anxiety about sedation by doctors and the characteristics of doctors associated with the anxiety about sedation
The Table 4 presents the number and percentage of people who answered "very often anxious" (score of 4) or "always anxious" (score of 5). Of the 649 doctors, 12.6% were very often/ always anxious about sedation.
In model I analysis, respondents with age ≥40 years (OR, 1.77; p=0.026) compared with who were <40 years, and respondents who were female (OR, 1.76; p=0.023) compared with male were more likely to be anxious about sedation. Doctors who were anesthesiologist (OR, 5.78; p<0.001) compared with all other subspecialties, and doctors whose patients experienced adverse events (OR, 2.24; p=0.001) compared with doctors whose patients did not were more likely to be anxious about sedation.
In model II (multivariated) analysis, doctors who were anesthesiologist (OR, 4.90; p<0.001) compared with all other subspe- cialties, and doctors whose patients experienced adverse events (OR, 1.73; p=0.031) compared with doctors whose patients did not were more likely to be anxious about sedation.
The difference in the anxiety about sedation between
ordinary worker group and the doctor group Table 5 presents ordinary workers' versus doctors' anxiety and concern of the sedation.
There was no difference in the percentage of respondents who answered that sedation is very often/always anxious (raw scores of 4 and 5) between the two groups (13.8% in ordinary workers vs 12.6% in doctors).
In the part of the survey dealing with concerns about adverse events, more respondents from the ordinary workers were answered concerned/very concerned (raw scores of 4 and 5) about for awakening or inadequate sedation (32.6% vs 20.2%), delayed emergence (36.8% vs 20.0%), hypoxic brain damage (35.4% vs 19.4%), and death (32.7% vs 19.4%) than those from doctors (p<0.001).
There was no difference in the ratio of respondents who answered that sedation is more anxious than general anesthesia between the two groups. (11.5% in ordinary workers vs 9.2% in Data are presented as number (%). The number of overall sedation anxiety/concern/frequency scores of 4 or 5 (on a 5-point scale).
doctors).
In regards to frequency of adverse events, 10.1% of the ordinary workers answered that they happen very often/happen every time (raw scores of 4 and 5), placing them noticeably higher than doctors (6.0%) statistically (p=0.002).
DISCUSSION
Based on the results of a survey on the ordinary workers, sedation is a relatively common procedure that over the half of adult Korean population has received. The most common reason for receiving sedation is for endoscopic procedure. Such results are likely to demonstrate that health screening is becoming more common as we can see that recently 72.9% of the registered for National Health Insurance are receiving medical examinations.
14 Most of the people who had received sedation perceived sedation as comfortable. Some answered that they experienced adverse events, and seeing that a great many of them pinpointed awakening or inadequate sedation and delayed emergence, it was shown that there was a sensitive reaction to the problem of the procedure of falling asleep and then waking up in sedation.
In the case of the ordinary workers, females and married people perceived sedation as more risky. Since concerns about health differed depending on genetic and environmental factors, it is suggested that this group has most concerns in their state of health ordinarily. 15 Having a previous poor state of health, as shown by hospitalization experience or prior general anesthesia experience did not have any influence on the anxiety about sedation. However, in the cases where the respondents currently had a chronic disease or was currently in a state of bad health that gave to poor confidence in their health, the anxiety about sedation tended to be higher. In case of respondents who had previously received sedation without any adverse events, the sedation experience had a positive effect, and the anxiety about sedation was low in such cases. In case of respondents who had experienced adverse events during previous sedation, the sedation experience had a negative effect and thus the anxiety about sedation was high. As Brody et al. 16 and Martin et al., 17 have
reported that the previous medical experience influenced the level of perception of the effect, it can be seen that the previous experience of sedation can also influence how anxious about the sedation. How anxious about the sedation also differed depending on the target procedure. While only little anxiety was perceived when receiving sedation for an endoscopy for medical checkup without any specific symptoms, the tendency for sedation to be perceived as more anxious occurred when getting an MRI in the presence of a symptom or while undergoing plastic surgery. This shows how anxiety regarding one's current state of health is reflected in the anxiety about the sedation. As Thanvi et al. 18 proved, since patients demonstrate a higher level of pain during the endoscopy without sedation than doctors assume they do, it appears that there is a tendency to view the sedation that diminishes pain during endoscopy as less anxious.
In the case of doctors, anesthesiology and pain medicine specialists were more anxious about sedation. Doctors are heterogeneous in their subspecialties from general practitioner to gastroenterologist. In Korea, almost over 90% of doctors have subspecialties and knowledge about sedation must diverse according to their subspecialties. This is assumed to be because anesthesiology and pain medicine specialists have a lot of general anesthesia experience that is likely to occur too many respiratory and hemodynamic events. So, they were more likely to worry about the sedation because these experiences were reflected the sedation. Because of this, they have good knowledge of the possible side effects. 16 And regardless of their subspecialty, doctors were more likely to be anxious about sedation when adverse events occur to their patients. Similar to the results among ordinary workers, this result suggests that this finding is also attributed to doctor's personal negative experiences. Though there were no differences in the overall anxiety about sedation between the ordinary workers and doctors, there was a difference in the concern of adverse events. Only 7.8% of the ordinary workers who had experienced sedation before, answered that they had adverse events. On the other hand, 36.1% of doctors answered that their patients had experienced adverse events. This difference could be due to the fact that ordinary workers can only be aware of such adverse events as awakening during sedation and delayed emergence from sedation, whereas the doctors can also see other events such as hypotension, dyspnea, and desaturation. This contributes to the differences in perceiving concerns about adverse events during sedation. Therefore the ordinary workers have more concerns about awakening during sedation and delayed emergence among other adverse events as compared to doctors' concerns. This study shows that among anything else, the ordinary workers is more concerned about such drastic items as hypoxic brain damage and death than doctors. This result is attributed to frequent media coverage. In addition, 30 cases of deaths related to sedation made legal disputes in Korea between 2009 and 2014. 12 Since ordinary workers also perceives adverse events to be occurring more often as compared to doctors, in order to lower the fear of adverse events a person receiving sedation could feel, there is a need for more detailed explanation about sedation. Among doctors, 70.4% replied that they had given sufficient explanation regarding sedation to their patients, but only 58.0% of patients who experienced sedation replied that they had received sufficient explanation. The causes of these conflicting results remain uncertain. However, we can think of the two possible reasons. First of all, in Korean hospitals, too many procedures are done a day, due to extremely low cost of endoscopic procedure and sedation reimbursed by government. So, doctors do not spend enough time to explain about procedure and sedation. Doctors may potentially miss a few adverse events to explain about the sedation, and the patient is likely not fully understand the procedure and sedation. Therefore, to have sufficient time to explain, it should solve the cost problem, in order to overcome these differences. Second, the lack of standard format of explanation and informed consent about sedation may be one of them. As revealed in Whitney et al.'s study, 19 this sort of informed consent allows the patient and doctor to share the process of decision making, and this will help to decide on whether to receive sedation or not before undergoing procedures such as an endoscopy. 20, 21 Furthermore, when patients are provided with a sufficient explanation concerning their fears about sedation by signing a systematically organized informed consent, they feel well informed, which reduces their fear of the procedure. 22 Doctors can also use this overall sedation anxiety score to create a systematic guideline to efficiently explain and conduct procedures. [23] [24] [25] [26] Through such measures, it is anticipated that legal disputes between patients and doctors over adverse events will decrease in numbers.
For the limitation of this study, first, the time when the survey was conducted could probably influence the anxiety about sedation. During the early stages of conducting the survey, there were media reports on a Chinese patient falling into brain death during sedation, which provoked an increased public interest in the risks of sedation. This could cause people participating in the survey in the early stages of the study perceive the anxiety as relatively high. Second, there might be a difference in the response rate between the offline respondents and the online respondents. There were actually more cases of offline respondents giving plural answers in the section dealing with adverse events of sedation than online respondents. However, after conducting a chi-square test to see the effect of this difference on the actual results, there were no statistical differences on any of the survey parts. Therefore, it is thought that the response rate problem has been overcome to a certain extent. Third, among other adverse events, the difference in concerns about awakening during sedation as perceived by ordinary workers and doctors was somewhat alarming. This is due to the fact that doctors view awakening during sedation as normal, as compared to their patients who perceive it as an adverse event. So, differences in level of concern about awakening is contributed to original differences in anxiety.
In conclusion, the level of anxiety about sedation significantly differed in the ordinary workers, depending on their age, gender, and the existence of a prior sedation experience. Also, the level of anxiety about sedation significantly differed in the doctors, depending on the prior sedation experience. There was a significant difference between the ordinary worker group and the doctor group in the anxiety about sedation in the frequency and types of adverse events. Ordinary workers demonstrated more concerns about adverse events such as awakening during sedation, delayed emergence, hypoxic brain damage, and death.
Understanding ordinary workers' anxiety about sedation and identifying factors affecting anxiety will help doctors to manage the patients for sedation in accordance with individual patient's characteristics, beliefs and concerns.
